Certain criteria (1, 2) must be met in order to prove that autosensitization or autoimmune disease is related to observed pathological findings. These are: 1) the direct demonstration of specific antibodies of the circulating type, or the demonstration by indirect means of the cell-bound type of antibody; 2) the characterization or isolation of the specific antigen against which these antibodies are directed; 3) the production of antibodies against the same type of antigen in experimental animals; and 4) the appearance of pathological changes that are basically similar to those in the human disease in the corresponding tissues of an actively sensitized animal.
All the criteria have been met in Hashimoto's thyroiditis and spontaneous hypothyroidism, and these are now regarded as autoimmune diseases. Since idiopathic Addison's disease results from atrophy of the adrenal gland similar to the thyroidal atrophy occurring in spontaneous myxedema, it is reasonable to postulate that an autoimmune process may be related to the development of idiopathic Addison's disease.
In the present study, a high incidence of circulating adrenal antibodies was demonstrated in the sera of 71 Addisonian patients. The organ and species specificities of the adrenal antigen(s) have also been determined, and some physical characteristics of the circulating antibodies have been elucidated. The findings further satisfy the criteria above and suggest that some cases of idiopathic Addison's disease may be the result of an autoimmune phenomenon.
METHODS
The diagnosis of Addison's disease was clearly established in all instances. All patients required mineral corticoid therapy, with one exception (Table I, The duration of Addison's disease for 26 of these patients has been published previously (3) . Since no correlation between onset and the presence of circulating antibodies was found, no further tabulation has been made. The methods of collecting and storing sera and tissue have previously been described (3) . The indirect Coons test was performed with unfixed thyroid (4, 5) and adrenal tissue (3) . Salivary, liver, kidney, and pheochromocytoma tissues were also used for testing of serum by the indirect Coons technique.
Complement-fixing (CF) antibodies to adrenal tissue were measured by the procedure of Blizzard and associates (6) for determining thyroidal CF antibodies, but with the following modifications: 1) extracts of adrenal tissue were used without addition of saturated ammonium sulfate and without dialysis, and 2) in the final reading, the extent of hemolysis was determined by noting the size of the red erythrocyte pellet after gentle centrifugation of the tubes for 1 minute. Positive results, or failures of hemolysis to occur, were recorded 1 to 4+. All 1+ reactions were considered equivocal and were therefore recorded as negative in Tables I and II. Identical  techniques were used for measuring CF antibodies to  kidney tissue. Tissue extracts for absorption or inhibition studies were prepared like those for the CF test. A 0.1-ml vol of the extract was added to 0.1 ml of appropriately diluted serum. The monilial extract was prepared from a culture from a patient with generalized moniliasis. The fungus colonies were scraped from the Sabaroud's medium and -washed twice with 5 to 10 times as much normal saline as packed monilial cells. The cells were resuspended in normal saline to form a 50%o suspension (wt: vol) divided into two portions A and B. Portion B of this material, while kept close to 0°C, was exposed to ultrasonic vibration for 15 minutes at about 20,000 cycles per minute and was then centrifuged in an International centrifuge for 5 minutes at 3,200 rpm to separate the cellular debris. A 0.1-ml vol of A and 0.1 ml of supernatant fluid from B were then added to separate tubes containing 0. Similarly, the adrenal antibodies in serum 4 were not absorbed with microsomes from kidney, liver, thyroid, or pheochromocytoma tissue. The microsomes from adrenal tissue, however, which weighed only %8 to /14 as much as the tissue yielding the microsomes from kidney, liver, thyroid, and pheochromocytoma, blocked the reaction (Table IV) Since adrenal antibodies have been shown to be organ specific, the first criterion in establishing Addison's disease as an autoimmune process has been met, i.e., specific antibodies of the circulating type have been directly demonstrated. The isolation of specific antigens in the adrenal cortical microsomes and mitochondria meets the second criterion. The third criterion is that antibodies must be produced in animals with the same type of antigen. Witebsky and Milgrom (9) and Milcou, Pop, Lupulescou, and Taga (10) have successfullv induced the formation of circulating antibodies to homologous adrenal tissue in animals.
In guinea pigs, the adrenal antibodies were both organ specific and species specific. In rabbits, as not in guinea pigs, but as for the circulating antibodies of Addisonian patients, the antibodies were species specific but not organ specific (9) . Witebsky and MIilgrom (1, 9) found that the adrenal antigen inducing antibody formation in animals was thermolabile, like that in the microsomes of the human adrenal gland, and probably located in the adrenal cortex.
As for the fourth criterion to establish Addison's disease as an autoimmune process, investigators (9-12) have attempted to produce adrenal atrophy in animals by immunizing them with homologous adrenal extracts. Milgrom and Witebsky (9) reported that lymphocytic infiltration occurred throughout the adrenal cortex, although most of it occurred at the corticomedullary border zone and extended into the inner medulla. Rabbits (17) . The triad of Addison's disease, hypoparathyroidism, and moniliasis has been recorded frequently (8, 18) . Twelve of our 71 Addisonian patients had associated hypoparathyroidism, and 7 of the 12 also had moniliasis. The sera of 10 of these 12 were positive when tested for adrenal antibodies. Since the adrenal antibodies are organ specific, multiple circulating antibody-antigen complexes probably are involved in the autoimmune processes. The possibility, however, of a common cellular antibody-antigen system between multiple endocrine glands must be considered; further studies are necessary to elucidate it.
SUMMARY
Circulating adrenal antibodies, tested by the indirect Coons test, were found in 36 of 71 sera from Addisonian patients. Complement-fixing antibodies were found in 24 of these 36 sera. The circulating antibodies were organ specific but not species specific. There was no cross-reactivity with tissue of the adrenal medulla, pheochromocytoma, thyroid, salivary gland, liver, or kidney, and none with monilial organisms. The antigen(s) to which the circulating antibodies are produced is in both the microsomal and mitochondrial fractions. Some of the physical characteristics of the antigen(s) have been studied. Further work is indicated to clarify the significance of circulating adrenal antibodies in Addison's disease.
